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efficiency, and hence suitability, of reversible engines as
refrigerators was explained by Thomson in 1852, His
brother James afterwards used an engine working on a
reversed Carnot cycle in the ventilation of Belfast College,
After the fundamental ideas of the theory of thermo-
dynamics had been correctly conceived a magnificent pros-
pect of applications to all of those natural processes involving
the transformation of heat became visible. Thomson imme-
diately applied the theory to the elucidation of the behaviour
of Voltaic batteries and electric currents, in which heat is
produced by the passage of currents. In a short paper of
three pages he discussed the Universal Tendency in Nature
to the Dissipation of Mechanical Energy. He explained that
when heat is created by irreversible processes such as fric-
tion or conduction, there is a dissipation of mechanical
energy and perfect restoration is impossible. He con-
cluded that "any restoration of mechanical energy, without
more than an equivalent of dissipation, is impossible in
inanimate material processes, and is probably never effected
by means of organized matter, either endowed with vege-
table life or subjected to the will of an animated creature.
. . . Within a finite period of past time the earth must
have been, and within a finite period of time to come the
earth must again be unfit for the habitation of man as at
present constituted, unless operations have been or are to
be performed which are impossible under the laws to which
*he known operations going on at present in the material
world are subject.'*
These were magnificent words from the professor, now
nearly twenty-eight years old. With them the theory of the
evolution of inorganic matter, and of the material universe,
passed from the stage of speculation to that of quantitative
investigation. Thomson had a major part in the creation
of those theories of the evolution of the stellar universe
which, in the hands of Jeans, Einstein, Eddington,
Lemaitre and other contemporary masters, have provided
so much stimulation to the human imagination.
In 1854 he showed that if the sun's heat were replenished
by the absorption of meteors, according to the suggestion

